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CONCRETE IN WEICH DISPERSING ADDITIVES ARE USED

Ts. G. Ginzburg
Cand Tech Sci

Weter used for concrete mixing has a twofold purpose. In the first place,
it 1s necessary for the hydration of the cement. In the second place 1t gives
plasticity and workability to concrete mixtures. The last two properties are
essential if the concrete is to be well placed in the form. The water of hy- ..
dration, wbich is only & small part of the total water, ensbles the cement to ¥ \
manifest ite active properties and obtain the maximm effect from it. The rest '+ N
of the vater gives rise to a number of undesirable phenomena, both in the con- X
crete mixture (lamination, vater separation), end in the solidified concrete
(loss of strength and frost resistance, increased water permeability, etc.).
Industrial practice has devised several methods of countering this -- vibration
of the concrete mix during placing, application of vecuum, use of absorbent
casings, etc. i

Another method of reducing the excess water in a concrete mixture is the
sy -‘gnew principle of introducing very small quantities of surface-active substances
o~ ‘(‘ - ¥into the concrete mixture. These increase the mobility and workability of the

; concrete mixture and at the same time decrease the water-cement factor and im-
prove meny important structural properties of liquid and solid concrete.

. As is well known, plants endeavor to produce a very finely ground binding
material. However, microscopic investigation of various sorts of Portland ce-
ment shows that its separate particles display a tendency to unite with each
other apd form flakes. In other words, the so-called flocculation of cement
particles tekes place, as a result of which the advantege of fine grinding is
lost to a certain extent. Consequently, flocculation reduces the efficlency of
cement utilization; after 28 deys of normal concrete hardening only about 50%
of Portland cement is hydrated. - Obviously, removal of the causes responsible
for the conglomeration of cement particles can considerably increase cement
utilization as a result of the lower water-cement factor and increased working

CLASSIFICATION com-‘mxm'm.‘ eo"ﬂﬂﬁ}"ﬂ‘[ o ,

STATE K| navy X [ NsR8 B DISTRIBUTION

ARMY L (AR X fe1 | | ] I,
Y :

RN Sanitized Copy Approved for Release 2011/09/14 - CIA

RDP80-00809A000600380462-7



Sanitized Copy pproved for Release 2011/09/14 : IA-D0-008OA0000380462-7
- -1

CONFIDENTIAL ’

50X1-HUM

; N CONFIDENTIAL

surface of the cement. This is achieved by adding to the concrete mixture
surface-active admixiures of organic origin containing selts of lignosulfoni-
acids. These substances, which hinder flocculation and dissociation {disper-
sion) of the cement particles, ere at the same time plasticizing admixtures
vhich increase the mobility and worksbility of the concrete mixture.

Observations of cement suspension containing & very small quantity of a
calcium salt of lignosulphonic acid under the microscope shows its dispersing
action. By preparing the cement suspension with and without an additive of
concentrates containing the calcium salt of lignosulphonic acid, one can see
that in the mixture with the additive of concentrate, a large nunber of parti-
cles of cement along the side of the vessel is observed, vwhile in the mixture
without the additive, there is transparent water above a shallow precipitate.
It is obvious that the addition of the salt of lignosulfonic acid hindered the
formation of the flakes of cement payticles and by this very fact, decreased
precipitation of cement particles. evertheless, in this case, particles of
cement are packed together after precipitation more tightly than in cement sus-
pensions without additives.

The dispersion of small particles in agueous suspensions is usually re-
garded as & consequence of the mutual repulsion of electrically charged parti-
cles. This phenomenon also takes place in the case of a cemernt-water suspen-
sion, dispersed with the help of salts of lignosulfonic acid, as was estab-
lished by observing under the microscope the electrophoresis migration of ce-
ment particles suspended in water. The latter, when suspended in distilled
vater do not manifest a tendency to migration in the direction of the elec-
trode. The particles agglomerate and settle so rapidly that it is difficult to

locate one of them for observations.

On the other hand, when salts of lignosulfonic acid are introduced into a
suspension, the cement particles, under the influence of an applied potential
difference, migrate noticeably toward the anode and hydroxides of the metal are
formed on the cathode. Hence, it may be concluded that the cement particles,
‘which absorb anions of lignosulfonic acid acquire a negative charge which brings
about peptization of the cement particles in the suspension and results in
greater stability. The coagulation of cement particles, 1.e., the formation of
flake clots, acts against metusl repulsion of charged perticles >f the same eign.

As was pointed out above, the negative charge of the cement particles can
be aseribed to their adsorption of anions of a salt of lignosulfonic acid. The
existence of such ions was established by an electrophoresis experiment. When
an aqueous solution of concentrate containing the calcium salt of lignosulfonic
acld is introduced into an electrophoresis instrument, and a potential applied,
the brown lignosulfonic complex moves in the direction of the anode and forms a
sharp boundary with a colorless solution surrounding the cathode. In the cath-
ode solution a precipitate of calcium hydroxide Ca(OH)2 appears. It is obvi~
ous that the calcium salt of lignosulfonic acid is a colloidal electrolyte
which ionizes in solution and forms cations of the metal and lignosulfonate an-
ilons.

The table below gives data which characterize the increase of specific sur-
face of the cement when calcium lignosulfonate is added to the cement suspension.
The determination ct the specific surface of the cement grains of the suspension
was done by means of & turbidimeter. Water instead of kerosene was used as the
suspending medium. The cement was first mixed with water, and with a water so-
lution of calcium lignosulfonate for 2 minutes.

The observance of the rigid conditions under which the experiment was car-
ried out ruled out relative errors which might have reflected on the experimen-
tal results obtained due EP the influence of hydration.
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Apparent % Increase
of Specific Surfa-e
Characteristics of Absorbed Ligno- of Cement Grains of
Cement Based on gulfonate in %  Mean Specific Dispersed Cement
Fineness of Grind of Cement Weight Surface Suspension
(sq cm/g) T
Type-1I. Specific sur-
face of cement in kero-
sene 1,690 sq cm/g 0.0 1,150 )
0.2 1,5C5 31
0.3 1,570 ' 37
0.4 1,685 b7
0.5 1,705 48
Type IITI. Specific sur-
face of cement in kero-
sene 2,590 sq cm/g 0.0 1,820 0
0.2 2,300 26
0.3 2,400 32
0.4 2,575 by
0.5 2,630 bl

The results of the experiments indicate the considerable increase of dis-
persion of cement particles when calciun salts of lignosulfonic acid are added.
The dispersion of cement in a concrete mixture should have the following re-

sults:

1. Better results in placing the concrete due to decreased water content.
2. Decrease of lamination and increase in water-retaining properties.

. Therefore, the following results of great significance should be expected
in the solidified concrete: increased strength, decreased water permeability,
increased frost and water resistance, and as a result, & longer life for:the
structure.

The first person in the USSR to work on the preparation of a dispersion
reagent and "plastiment" 5lasticize_z:7 was Professor B. M. Zhuravlev, Doctor of
Technical Sciences, Leningrad Chemico-Technological Institute.

Work now being done in the Laboratory of Hydrotechnicel Construction Mate-.
rials of VNIIG (All-Union Scientific-Research Institute of Hydraulics) is di-
rected toward investigating the effectiveness of .using the Soviet dispersing
and plasticizing additives containing selts of lignosulfonic acid in the manu-
facture of hydrotechnical concrete and in particular, to improve such important
properties of this concrete as frost resistance, water tightness, and water re-
sistance. The basic materials containing the additives are the by-products ob-
tained in the delignification of wood. '

In view of the fact that additives of lignosulfonic acid salts contain, in
addition to the basic, very desirable substance, some reducing substances, which
may have & harmful effect on the properties of cement solutions and concretes,
several specimens from refined additives were tested.

The data obtained from the study of seven different additives showed that
when Soviet materials were used, the dispersing and plasticizing action is re-
flected in the fact that to obtain normal consistency of the cement paste, con-
siderably less water is required for dissolving. The introduction of these
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additives helps to lengthen the setting time of the cement paste, especially
the end of setting, which takes almost twice as long when 0.2-0.25% of dry cun-
centrate substance is added.

The introduction of dispersing additives considerably increases the mo-
bility of the cement solution, keeping the plastic consistency of the cement so-
lution constant. The additives used in the USSR reduce the value of the water-
cement factor from 0.58 to 0.50, i.e., to decrease the water requirement by
about ll+$. This factor is especially importent fqor hydrotechnical concrete
since, as is well known, the quality of water-tight and frost-resistant concrete
depends on the cement or stone in the concrete, which in twrn, depends to &
large extent on the water-cement ratio. In ceses where slack-Portland cement
was used, considerable increase in strength was observed for the cement solution.

Experiments with plastic concrete made of Portland cement show that the in-
troduction of Soviet dispersing additives also helps to lower the water-cement
ratio without changing the consistency of the concrete. The compressive strength
of the concrete is thereby increased. There is every reason to suppose that the
favorable effect of these additives will produce similar results with respect to
water tightness, frost resistance, and corrosion resistance of hydrotechnical
concrete. This research 15 Low belng carried out in the Laboratory of Hydrctech-

nical Construction Materials of VNIIG.
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